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(54) POWER CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exchange power - ~ 
units where abnormality occurs without cutting 
the power source of a system when abnormality 
occurs in the power unit by detaching the power 
unit where abnormality occurs from a 
commercial power source and loads. 
SOLUTION: The loads L1-L4 in an information 
processor 1 0 are connected to load switching 
devices LS1-LS4 and the load switching devices 
LS1-LS4 are connected to the prescribed power 
units among the power units PI— 1 to P4-2. The 
power units P1-1 to P4-2 are connected to an 
abnormality detection device 21 provided in a 
power controller 20, and the power controller 20 
is connected to the load switching devices LS1- 
LS4 and the power switching devices PS1-PS4. 

When abnormality occurs in any power unit, the abnormality detection device 21 
informs the power controller 20 of it. Thus, the power unit where abnormality 



occurs can be detached from the commercial power source 30 and the loads. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power control for which it enabled it to exchange the power supply unit 
which abnormalities generated especially, without suspending a system about the power control used for an information 
processor etc. 
[0002] 

[Description of the Prior Art] Conventionally, in an information processor, since the current supply to a system stops when the 
power supply unit which supplies a power source to loads, such as a hard disk drive unit, breaks down, failure of destruction of 
data, a hard disk drive unit, etc. occurs, and there is a problem that the dependability of a system falls. 

[0003] In order to cope with the system stop at the time of failure of such a power supply unit, doubleness of the power source 
which connected two power supply units to juxtaposition to the load of a system is adopted. When abnormalities occur in one 
power supply unit, it changes to the power supply unit of another side, and current supply is continued by doubleness of this 
power source, and a halt of a system is prevented. 

[0004] Moreover, the combination and the supply path of the power supply unit which detects the abnormalities of a power 
supply unit and fulfills load conditions from two or more power supply units as other conventional power control methods are 
chosen, and the method of changing automatically is proposed in JP,1-290012,A. 

[0005] By the power control method indicated by this JP.1-29001 2,A As shown in drawing 5 , the power source is supplied to 
the central processing unit 64, the load 65-1, or the load 65-3 through the load transfer device 62 from a power supply unit 63- 
1 thru/or 63-3. When abnormalities are detected for an information processor by either working a power supply unit 63-1 
thru/or among 63-3, The current supply path computation section 61-1 of the power control 61 which received this notice of a 
powerfail It is based on operating status, such load-carrying capacity, etc. of a load 65-1 thru/or a load 65-3. The current 
supply path which shows from which power supply unit that is operating to a power supply unit 63-1 thru/or the normal of 63-3 
a load 65-1 thru/or which load of 65-3 are supplied is calculated. And when the load transfer device 42 changes this calculated 
current supply path machine ****** path, current supply is carried out to a load from a power supply unit. By this, when 
abnormalities occur in a certain power supply unit current supply by other power supply units is continued, and a halt of a 
system is prevented. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional power control method mentioned above, although the load 
transfer device for changing the load connected with a power supply unit is prepared between the power supply unit and the 
load, the means for separating a power supply unit from a source power supply is not established. 

[0007] Therefore, although it is controlled to separate the power supply unit from a load, and to supply a power source from 
other power supply units when abnormalities occur in a certain power supply unit, the power supply, unit separated from the load 
becomes [ connecting with as as before at a source power supply, and ]. Thus, since the power supply unit which abnormalities 
generated was unseparable from a source power supply, there was un-arranging [ which cannot exchange the power supply unit 
which detected abnormalities during operation of an information processor ]. 

[0008] Therefore, in order to have exchanged the power supply unit which detected abnormalities, the whole information 
processor had to be turned off once and there was a trouble that the operating ratio as a system fell for this reason. This 
trouble turns into a fatal fault when it is a system with required operating for 24 hours. 

[0009] The purpose of this invention cancels the above-mentioned conventional fault, and it is to offer the power control for 
which the power supply unit which abnormalities generated is exchangeable, without disconnecting the power source of a system 
at the time of the abnormalities of a power supply unit while it prevents a halt of the system at the time of causing abnormalities 
in a power supply unit. 
[0010] 

[Means for Solving the Problem] The power control of this invention which attains the above-mentioned purpose Two or more 
power supply units which are connected to a source power supply and supply a power source to at least one or more loads, The 
1st change means which changes alternatively said power supply unit which is prepared between said source power supplies and 
said power supply units, and is connected to said source power supply, The 2nd change means which changes alternatively said 
power supply unit which is prepared between said power supply units and said loads, and is connected to said load, When the 
abnormalities of a power supply unit are detected by a malfunction detection means to detect the abnormalities of a power 
supply unit and said malfunction detection means, by controlling said 1st change means and said 2nd change means It is 
characterized by having a power control means to connect other power supply units to said load connected with said power 
supply unit with which said power supply unit with which abnormalities were detected was separated from said source power 
supply and said load, and abnormalities were detected. 

[001 1] Power control of this invention of claim 2 is characterized by having had said 1st change means and said 2nd change 
means for said every load, and connecting said two or more power supply units to juxtaposition for between [ every ] said 1st 
change means and the 2nd change means. 
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[0012] Power control of this invention of claim 3 is characterized by having had said power supply unit, said 1st change means, 
and said 2nd change means for said two or more loads of every, and connecting said power supply unit to said two or more 2nd 
change means. 

[0013] Power control of this invention of claim 4 is characterized by constituting said 1st change means and said 2nd change 

means with the relay driven with the control signal from said power control means. 

[0014] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. Drawing 1 is the block 
diagram showing the configuration of the power control by the 1st example of this invention carried in the information processor. 
Drawing 1 is an example at the time of carrying two power supply units for every load. 

[0015] In drawing 1 , in an information processor 10, four loads L1-L4 are formed, and it connects with the load transfer devices 
LS1-LS4, respectively, and load transfer device LS1 — power supply unit P — 1-1 and P1-2 — load transfer device LS2 — 
power supply unit P — 2-1 and P2-2 — load transfer device LS3 — power supply unit P — 3-1 and P3-2 — load transfer 
device LS4 — power supply unit P — it connects with 4-1 and P4-2, respectively. In addition, the loads of an information 
processor 10 are a disk unit, printer equipment, etc. 

[0016] furthermore, power supply unit P — 1-1 and P1-2 — power-source transfer device PS1 — power supply unit P — 2-1 
and P2-2 — power-source transfer device PS2 — power supply unit P — 3-1 and P3-2 — power-source transfer device PS3 
— power supply unit P — 4-1 and P4-2 are connected to power-source transfer device PS4, respectively, and the power- 
source transfer device equipments PS1-PS4 are connected to the source power supply 30, respectively. 

[0017] Moreover, in the information processor 10, it has the power control 20 which performs change control of the load transfer 
devices LS1-LS4 and the power-source transfer devices PS1-PS4, and malfunction detection equipment 21 which detects the 
abnormalities of a power supply unit. Power supply unit P1-1, P1-2 or P4-1, and P4-2 are connected to the malfunction 
detection equipment 21 formed in power control 20, and power control 20 is connected to the load transfer devices LS1-LS4 
and the power-source transfer devices PS1-PS4. When abnormalities occur in which power supply unit, malfunction detection 
equipment 21 detects the abnormality, and notifies it to power control 20. 

[0018] Drawing 2 is the circuit diagram showing an example of the load transfer device LSm (m is the integer of 1-4). Here, the 
load transfer device LSm consists of relays RL1. The terminal 41 of relay RL1 is connected to the power supply unit Pm-1 side, 
and the terminal 42 is connected to the power supply unit Pm-2 side. Moreover, the terminal 43 is connected to Load Lm. And 
the terminal 44 for a drive of relay RL1 is connected to power control 20. 

[0019] When the electrical potential difference is not impressed to the terminal 44 for a drive by control signal output S2m from 
power control 20, a relay switch 40 is connected to a terminal 41 side. When an electrical potential difference is impressed to 
the terminal 44 for a drive by control signal output S2m, a relay switch 40 changes to a terminal 42 side. Thus, power supply unit 
Pm-1 or Pm-2 are alternatively connected to Load Lm by controlling the impression of an electrical potential difference to the 
terminal 44 for a drive by control signal output S2m from power control 20. 

[0020] Drawing 3 is the circuit diagram showing an example of the power-source transfer device PSm. Here, the power-source 
transfer device PSm consists of relays RL2. The terminal 51 of relay RL2 is connected to the power supply unit Pm-1 side, and 
the terminal 52 is connected to the power supply unit Pm-2 side. And the terminal 53 is connected to the source power supply 
30. The terminal 54 for a drive of relay RL2 is connected to power control 20. 

[0021] When the electrical potential difference is not impressed to the terminal 54 for a drive by control signal output S1m from 
power control 20, a relay switch 50 is connected to a terminal 51 side. When an electrical potential difference is impressed to 
the terminal 54 for a drive by control signal output S1m, a relay switch 50 changes to a terminal 52 side. Thus, power supply unit 
Pm-1 or Pm-2 are alternatively connected to a source power supply 30 by controlling the impression of an electrical potential 
difference to the terminal 54 for a drive by control signal output S1m from power control 20. 

[0022] In addition, in drawing 2 and drawing 3 , although the example which constituted the load transfer device LSm and the 
power-source transfer device PSm with a relay, respectively was shown, if it is the structure which can do a change electrically, 
it will not necessarily be limited to the example of illustration. 

[0023] Subsequently, actuation of the power control of this example constituted as mentioned above is explained. In drawing 1 , 
while all of power supply unit Pm-1 and Pm-2 are working to normal, drive in the direction in which control signal output S1m 
from power control 20 and S2m do not impress the electrical potential difference to the power-source transfer device PSm and 
the load transfer device LSm, and power supply unit Pm-1 will be chosen the power-source transfer device PSm and the load 
transfer device LSm by this. Therefore, a power source is supplied to Load Lm from power supply unit Pm-1. 
[0024] Here, the case where abnormalities occur in power supply unit P1-1 is assumed. In this case, when malfunction detection 
equipment 21 receives the signal which shows the abnormal occurrence outputted from power supply unit PI— 1, malfunction 
detection equipment 21 detects that abnormalities occurred in power supply unit P1-1. And it notifies that abnormalities 
generated malfunction detection equipment 21 in power supply unit P1-1 to power control 20. 

[0025] The power control 20 which received the notice is changed into the condition that the control signal output S1 1 to 
power-source transfer device PS1 to which power supply unit P1-1 is connected is impressed to an electrical potential 
difference. Thereby, power supply unit P1-2 are connected with a source power supply 30, and power supply unit P1-1 is 
electrically separated from a source power supply 30. Furthermore, power control 20 is changed into the condition that the 
control signal output S21 to load transfer device LS1 is impressed to an electrical potential difference. Thereby, power supply 
unit P1-2 are connected to a load LI, and a power source comes to be supplied from power supply unit P1-2. Consequently, 
power supply unit PI— 1 is separated also from a load LI. 

[0026] Thus, since power supply unit Pm-1 which abnormalities generated, and Pm-2 are completely separated from both a 
source power supply 30 and the load Lm, they can exchange the power supply unit which abnormalities generated, without 
disconnecting a source power supply 30. 

[0027] Furthermore, the power control by the 2nd example of this invention is explained with reference to drawing 4 . Drawing 4 
is the block diagram showing the configuration of the power control by the 2nd example of this invention carried in the 
information processor. A power supply unit is set to four and each power supply unit enables it to supply a power source to two 
loads in this 2nd example. 

[0028] In drawing 4 , four loads LI 1-L14 in an information processor 10 are connected to the load transfer devices LS1 1-LS14, 
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respectively. And the load transfer devices LS1 1 and LS12 are connected to power supply units P1 1 and P12, and the load 
transfer devices LS13 and LS14 are connected to power supply units P13 and P14. Furthermore, power supply units PI 1-P14 
are connected to the power-source transfer devices PS1 1-PS14, respectively, and the power-source transfer device 
equipments PS1 1-PS14 are connected to the source power supply 30, respectively. 

[0029] Moreover, in an information processor 10, it has the power control 20 which performs change control of the load transfer 
devices LS11-LS14 and the power-source transfer devices PS11-PS14, and malfunction detection equipment 21 which detects 
the abnormalities of a power supply unit, and power supply units P11-P14 are connected to malfunction detection equipment 21, 
and power control 20 is connected to the load transfer devices LS1 1-LS14 and the power-source transfer devices PS1 1-PS14. 
[0030] Here, the power-source transfer devices PS11-PS14 only separate the power supply unit which the failure generated 
from a source power supply 30 rather than change alternatively the power supply unit connected to a source power supply 30 
like the 1st example. Moreover, the load transfer devices LS1 1 and LS12 connect one side of power supply units P11 and P12 to 
loads L11 and L12, respectively, and the load transfer devices LSI 3 and LS14 connect one side of power supply units P13 and 
P14 to loads L13 and L14, respectively. It is constituted like the case of the 1st example by these power-source transfer 
devices PS1 1-PS14 and the load transfer devices LS1 1-LS14 using a relay etc. 

[0031] Subsequently, actuation of the power control of this example constituted as mentioned above is explained. In drawing 4 , 
while all power supply unit P1m is working to normal, power-source transfer device PS1m and load transfer device LS1m are 
controlled by control signal output S1m from power control 20, and S2m, and power supply units P11-P14 will be connected to 
load L1 1-14, respectively. Therefore, a power source is supplied to load Urn from power supply unit Pirn. 
[0032] Here, the case where abnormalities occur in a power supply unit P11 is assumed. In this case, when malfunction 
detection equipment 21 receives the signal which shows the abnormal occurrence outputted from a power supply unit P1 1, 
malfunction detection equipment 21 detects that abnormalities occurred in the power supply unit P1 1. And it notifies that 
abnormalities generated malfunction detection equipment 21 in the power supply unit P1 1 to power control 20. 
[0033] While the power control 20 which received the notice separates a power supply unit P1 1 from a source power supply 30 
electrically by controlling power-source transfer device PS11 to which the power supply unit P11 is connected by the control 
signal output S11, by changing load transfer device LS1 with the control signal output S21 further, a power supply unit P12 is 
connected to a load L11, and a power source is supplied from a power supply unit P12. In this case, a power source is supplied 
to loads L1 1 and LI 2 from a power supply unit P12. Consequently, a power supply unit P1 1 is separated from the both sides of a 
source power supply 30 and a load L1. 

[0034] Thus, power supply unit P1m which abnormalities generated, since it is completely separated from both a source power 
supply 30 and the load Lm, the power supply unit which abnormalities generated, without disconnecting a source power supply 
30 can be exchanged. 

[0035] Although the desirable example was given above and this invention was explained, this invention is not necessarily limited 

to the contents of the above-mentioned example. 

[0036] 

[Effect of the Invention] Since it enabled it to separate the power supply unit which abnormalities generated from the both sides 
of a source power supply and a load according to the power control of this invention as explained above, it becomes 
exchangeable [ the power supply unit which abnormalities generated ], without disconnecting the power source of a system at 
the time of the abnormalities of a power supply unit, and the operating ratio of a system can be raised as a result. Big 
effectiveness is acquired when the power control of this invention is especially applied to the system which needs continuous 
running of 24 hours. 
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PS4WWO#i*l«Srfif^18aBiWW^Ja2 0i:, %M 
jl- ./ h^*»*fiiaJ1-&*««fciK*iS2 l tffBifcfi 
X^h. Wi-7bPl-l. Pl-2*nLP4- 
1, P4-2ti, «»(Wa«IH2 0|*3tatt<)ilfe»» 

ttassa2 n=M5<i, m«un^s2 0(^ mm 
o^>t^aLsi-LS4 atflsarcj 0 9 * p s 1 

-PS4t8Ma£*Vt^£. <5jK*HOtt8Ux— -v Meg 

LTUKBfflfflBSS 2 0 iciiarti . 
[00 1 8] 02te. MDf^BLSm (mtil 

fim&l&&LSm£V\s-RLlTm&LX^&. 
UU-RL 1^S§-T4 HitgaaJL-y hPm-lM 
^*iiT*>9. Sg^4 2t±ra-X- yhPm-2(H^« 

4*. s»4 3ttmfirLm^MS*ir 

US. *LT, UU-RLl^»ffl^4 4ttMGM 
»£H2 0^M$*vt^*. 
[00 1 9 3 ttMft£9 20frt> *>« w©#as:fc s 2 

mCiot WfflSW 4 4 fc«BE jWMH! $ tlX H*t ^ 
£\ 'JW^7f4 0W4 lffsM**.*. £1 
ffli^ffi^ S2mCJ:o t!SI&m^4 4 tc^E^n 
Siut«^, UU-X>f 7+4 0*43^4 2ffl^W0S 

1) S 2 mTrajffl^lF4 4 tcttt &«E^ePSD*ffl«li" 
SCfctCct-oT, HHU---y hPm- lXtiPm-2^' 
»»Wfc:m^LmtM§ii4, 
[0020] d3te. aaa^JOS^iBPSmiO-M^ 

^•sBia-c**. ccrt>. «a«jo#i»BPSin 

£UU-RL2CTlMtLT^*. UU-RL2^^ 
5 1tt«ffli-'yhPm-llffl^M§nTJ30. i» 
5 2tt«aBA-.yhPm-2fflI^M$fl'C^4. *L 

R L 2 ?)ggi&ffl3» 5 4 urasij ffii^s 2 o » n 
[0021] wup^I2 oa^tf>fflwwai*s 1 

mCiot Wffl^? 5 4 ClffiE^EPSn ^fLT^^T^ 

UU-A>f-yf-5 0(4^5 
ffllft^ai^ S 1 mCi oT»fflffi^5 4CU£E^6Dfln 
$<lfc«^, 'Jl/-^>f7f50Wf5 2M , )# 

in s i mxmmmm- 5 a t,zftthW£<?>Gim#m-f 

ZZtlzXnX, IKRi-'v hPm- lXtiPm-2^' 
SJRW CIS ««ffl 3 0 C}g^ ^ ^ h . 
[002 2] ^fe. @2ftr/03tfc^Tt4, HwWO 
^i^JELSmfcWflJOe^BPSmSr-tilWJ 
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[0023] <x^x\ ±M&xiizmitL$tii>*&im 
commmmmmz^xmi'tz. ®iiz&^ 

T, MH.-*hPm-l. Pm-2#£TjE»fc:8« 
ITU**:*, «jBW»8a2 0*^^SW»©#iii^S 
lm&tXS2m^, WO^MPSm&tfl^ 
0SiS«LSmtW6«ff*9«inL^^rtit:S3Bi 

OSiSltLSmmEjBi--/ hPm- 1 ^SIRL^ 

[00 24] flSasta- 7hPi-n:»'^ 
-■yhPl-lKJ*tt#^LfcCfc*«av*S. 

»s»aj*a2it4iKB«flWfia2otcWLr«« 
a- h p i - 1 icn^m Lfc c t zmxttz . 
[0025] attHWfcU0MMea2 ow, «an 
-•yhPi - nmt&iix^hWMnmLitmps 
i&s-thmwm&iis 1 1 £*E>wfln**u#!B 

£•$-6 . CfifcJ; 0 . W3 0 fc«Si- -/ b P 1 
- 2#&&3*i. «aaa--/ f P 1 - 1 tiffiffimj®3 0 

t^ 1 9^i.saLsncm-i»^ifflift^^s2 
i ^LT€fc~-/ h p i - 2#&mtixmM3-~ 

hP 1 - UiBffiL l*^t>«JO«t$ii 

[00 26] dcOioC, SS^^LfctfEU-'vh 
Pm-K Pm-2te, ffiffl1SaB3 ORtfM<SfLm£)iSS 
#a^%£fcflJD»3fi*tf>"C, fflffltS«3 0*flJ»H£ 

[00 27] SfcC, *^^2^MWc«tSM 
«WWatOV^TH4*«HLTW»t4. 04 tt, ffl 
SSJKgBlcfSiB! $ n^4E»«0)« 2 £ ftfflC J: * M 

*i9B6B<!oflias^-7 r D.y^igit > *i». z<7)m2%m 

•v h3&*2o^mfifC»LT«K^-r&rfc^-C&6 
[00 283 04K*iV^T % flHBBi3£Bl 0^4-5 
SI l-LS14C«ftt$<i-CV^. *LT. MMWO 

§*.gSLsi it lsi 2t±, »-7hPi ia 

tfPl 2£, affiM3J9#i§£BLSl 3tLS14te. 
!EBa-.yhP13ao f P14C«a$<iTV^. §<o 
fc, ttffla-«y h P 1 1-P 1 4U. *ft*M88!WJ9 



#i36aPSll-PSl4tc»a$ix. a»o««flJ"3 

#^.na^aps i i-ps i4iz*ii?timm%M3 
otzim*tix^?>. 

#;l£Bls 1 1-ls i4at^iwfljo»isaps 

1 l-PS14^0ti$«]ffllS:?Tom^JWga20 

t . ««u-.y h<o*«*«iaj-r&»«ttas«B2 1 # 

ffltt&iu Wai-^hPl l-P 14te, 

m.2 uzmmti, zmmmm2o^ n.nm%t 
mwLsi i-Lsi4atflM09#*Jsapsi 1 

-PS14£g$g$*lT^&. 

[0030] nmrnmimps 1 i-ps 

14te, *l*ift«^J:9fc:iSffl*»30t:SR-r&a 

£Lfcma§U-- 7h^M3 O*»<b09*1-fc*WT 
Aft. ifc, I^Oi^iLSl it LSI 2te, 
MU- ^ h P 1 1 fc P 1 2<^2r***i* r iiMfL 1 
lfcL12fciH*U M^0#i^aLS13tLS 
1 4te. ««U--y h P 1 3 1 P 1 450-^$r ^ilfix 
H»L13tL14fc«MW"*. 

&bpsi i-psi4a^flf«o»i*aLsi i 

-L S 1 4 Co^Ttt. » 1 R IX o 
[ 0 0 3 1 ] <fr vt\ o t««$*i&«itW 

^ffiWfflisiacoii^Kiov^raB^tft. H4fct*n 

3. WmW%M.2 0frt><nfflWWftJlS 1 mMS 
2mtJ:o-C«««I0#^BPS lmMIilfOt 
i«BLSlm*«iHffll$n. iili-7hPl 1-P1 

4ma^Li i^i4t=»asn^«.«tc«:o 

T^ft. Hot, |(|LlmiMi|J.-7hPlm^ 

[0032] ZZX\ sasu-vhPi l^^^m 
is>aj*$ni»«a4*^*r»**?»«ajsB2 1*< 
hPl itzXfttf%£klt:ZbZ*l&tZ. *u-c, n 
h P 1 1 C^^m l/^i: SrfflWft . 

[0033] aa*s»t^«iHei«ffliB2 oti, mms 
-fiu^si lmotum-'vhPi ij&««a$*iT 

v^Htffl«JO#i*BPSl lZ®)W?&Ztt,z£'). 

M3 0A>^a-7hP 1 1 zn&mzmm 

ttmz, $i?>fc:iW»S^ffi^S2 1fc:J:orfl^0 
#i8BLSl*W0*i&^l:K:J:0, ML 1 1C 
itLTHtffli--/ hP 1 2«r»ttL, »-7hP 1 
2*^«iBb& t flMft5n4J:9fc:f 6. Z<r>®£, HKBjl 
-7hPl 2*^fi??L 1 1 at/ LI 2M«$ 

^io^rn, tsasa- y hp i lUMffiKoa 

t/aiSffLi^jR^r^WOIB^ii*. 
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[00 34] :^3C, S#*)f&£LfcraU-'y h 

[00 3 5] UUiff i L^HM*r^)tf T^^^M 
[0036] 

[WHOM] JaJJHHW:J:3C**W«mWIW6 

[HBfaiuaMn 

[023 



[02 3 zm^tmrnco-m^twrn-eb 

[S3 3 MflJOe^^aiO-M^^rillBEIT* 
[04] *»Ui«OS 2 »|C i & 1g«ifilj»£&0 
[05 3 «*0MM»«£RW*7o-y?Hr 

1 0 ttfg^^S 

2 0 IgKH&fgS 

2 1 nsraaig® 

3 0 ffifflUHR 

P1-1-P4-2. P11-P14 tgilgJL - •>/ h 
PS1-PS4, PS11-PS14 «3SH3JO§i 

&s 

LS1-LS4, LS11-LS14 

£9 

L1-L4, LI 1-L14 If 
RL1. RL2 'JU- 

[033 
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